Phosphorylation of p38 by GRK2 at the docking groove unveils a novel mechanism for inactivating p38MAPK.
p38 Mitogen-activated protein kinases (MAPK) are a family of Ser/Thr kinases that regulate important cellular processes such as stress responses, differentiation, and cell-cycle control . Activation of MAPK is achieved through a linear signaling cascade in which upstream kinases (MAPKKs) dually phosphorylate MAPKs at a conserved 3-amino-acid motif (Thr-X-Tyr) . G-protein-coupled receptor kinases (GRKs) are known to selectively phosphorylate G-protein-coupled receptors (GPCRs) and thus trigger desensitization . We report that GRK2 is a novel inactivating kinase of p38MAPK. p38 associates with GRK2 endogenously and is phosphorylated by GRK2 at Thr-123, a residue located at its docking groove. Mimicking phosphorylation at this site impairs the binding and activation of p38 by MKK6 and diminishes the capacity of p38 to bind and phosphorylate its substrates. Accordingly, p38 activation is decreased or increased when cellular GRK2 levels are enhanced or reduced, respectively. Changes in GRK2 levels and activity can modify p38-dependent processes such as differentiation of preadipocytic cells and LPS-induced cytokine release, enhanced in macrophages from GRK2(+/-) mice. Phosphorylation of p38 at a region key for its interaction with different partners uncovers a new mechanism for the regulation of this important family of kinases.